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INTRODUCERE

Experienta acumulata pana acum a condus la elaborarea unor deziderate majore care trebuiesc
indeplinite de metodele moderne de supraveghere fetald in timpul travaliului:
- identificarea corectd a fetilor cu risc crescut de afectare sistemica in urma unei stari hipoxice
pornind de la recunoasterea precoce fenomenului hipoxic si a resursei adaptative fetale [263]
- determinarea cat mai precisd a momentului depasirii mecanismelor adaptative fetale
- prevenirea afectarii fetale multisistemice caracteristicd evenimentului hipoxic acut intrapartum
- utilizarea unor metode cat mai putin invazive care sa ofere o informatie continua privind starea
fatului in uter
- corelarea cu o buna predictibilitate pozitiva (Se, VPP) si negativa (Sp, VPN)
- scaderea interventiilor obstetricale intrapartum [266]
- imbunatatirea parametrilor de evaluare neonatala (status acido-bazic, monitorizare in NICU)
- scaderea incidentei disabilitatilor neurologice dar si a altor afectiuni multisistemice
diagnosticate neonatal sau in perioada copildriei care, asa cum se stie, implica uriase eforturi
umane $i materiale din punct de vedere socio-economic. [267]



Cardiotocografia fetald

In prezenta unor factori de risc materno-fetali, incidenta crescutd a aparitiei unui eveniment
hipoxic acut sustine insd monitorizarea CTG pe toatd durata travaliului. Dificultatea apare insa in
selectarea corecta si precoce, incd de la debutul travaliului, a acestor sarcini cu risc obstetrical
crescut.

In acest scop este utilizata in majoritatea serviciilor monitorizarea CTG timp de 20 minute la
debutul travaliului (“CTG admission test”). Principala justificare a monitorizarii pacientei inca de
la intrarea in sala de nasteri este reprezentatd de modificarea indusd de contractilitatea uterina
asupra fluxului utero-placentar. Un traseu initial anormal poate identifica o rezerva placentara
deficitara si in consecintd o potentiala afectare fetala, facand posibila astfel o interventie precoce.
In plus, un test CTG initial normal oferd o oarecare sigurantd in privinta starii fetale la debutul
travaliului. [80]

Validitatea testului CTG initial a fost insa apreciatd in majoritatea studiilor in corelatie directa
de parametrii de acidemie neonatala. Pe parcursul oricarui travaliu se adauga insa factori de risc
care nu pot fi anticipati initial si care pot influenta decisiv statusul acido-bazic neonatal.

In aceste conditii, definirea riscului obstetrical intrapartum trebuie s aibd in vedere un concept
mai larg, in care se intrepatrund si se interconditioneaza numerosi factori materni si fetali.

Obiectiv - Studiul nostru isi propune analiza detaliata a caracteristicilor traseului CTG initial
(ritm de bazi, variabilitate bataie cu bataie, prezenta acceleratiilor, prezenta si aspectul
deceleratiilor) precum si cuantificarea riscului obstetrical tindnd cont de caracteristicile traseului
CTG la debutul travaliului.

Material si metodi- In perioada ianuarie - aprile 2008, in Clinica Ginecologie I Cluj-Napoca au
fost incluse in studiu, dupa obtinerea consimtdmantului informat, 339 paciente consecutive.

Rezultate - Incidenta traseelor CTG de alarma sau patologice s-a corelat cu datele prezentate in
literatura la loturile de paciente cu risc obstetrical scizut. In absenta acceleratiilor, prezenta unei
variabilititi de baza constante de 5-10 batdi/minut, precum si lipsa revenirii acesteia la valori
normale in primele 30 minute de monitorizare, s-a corelat statistic semnificativ cu prezenta unei
patologii de cordon ombilical RR 2.02 [1.27-3.22].

Prezenta deceleratiilor variabile intrapartum s-a corelat statistic semnificativ cu patologia de
cordon ombilical RR 1.93 [1.11-3.37].

Probabilitatea unui scor Apgar < 7 la 5 minute este de 5 ori mai mare in prezenta unui traseu
CTG de alarma cu acceleratii absente si deceleratii variabile prezente.

Rezultatele cercetdrii noastre au aratat o mai buna corelare cu parametrii neonatali atunci cand
aprecierea riscului (odds pretest - odds posttest) s-a realizat dupa coroborarea datelor anamnestice
cu cele CTG. Riscul obstetrical individual, cuantificat conform datelor anamnestice, scade in
prezenta unui traseu CTG normal. Figura 1
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Figura 1. Probabilitatea unui scor Apgar <7 la 5 minute 1nainte si dupa inregistrarea CTG

Concluzie generala

Stratificarea si selectarea grupelor de risc trebuie realizatd prin coroborarea celor doua
elemente — factori de risc anamnestici si CTG, in scopul elaborarii unor modele de cuantificare a
riscului total individual, adaptate la practica clinica.

Metode aditionale CTG - Pulsoximetria fetald intrapartum

Aprecierea nivelului oxigenarii fetale in travaliu s-a dovedit a fi un parametru fidel de evaluare
a statusului acido-bazic fetal, oferind informatii obiective privind starea fetald in utero, in cazul
traseelor CTG neconcludente.

De la introducerea acestei metode in practica curentd, scopul studiilor clinice efectuate a fost
intelegerea cat mai corecta a informatiilor furnizate de cunoasterea SaO, fetale din timpul
travaliului. Entuziasmul utilizarii unei metode cat mai fidele de apreciere a starii fetale a fost
completat de obiectivarea in egald masura a avantajelor si limitelor reale ale pulsoximetriei
fetale, in vederea stabilirii valorii de diagnostic si a utilitatii sale clinice.

Obiectiv -In stabilirea design-ului de studiu am pornit de la ipoteza conform cireia, in cazul unui
traseu CTG neconcludent (de alarmd) utilizarea aditionald a pulsoximetriei poate imbunatati
evaluarea fetald intrapartum.

Material si metodd - 1In acest studiu au fost incluse 123 paciente, internate in Sala de Nasteri a
caror monitorizare intrapartum a relevat prezenta unor trasee CTG de alarma. Pentru
monitorizarea valorilor FSpO, s-a utilizat un pulsoximetru fetal Mallinckrodt-Nellcor N 400,
dotat cu senzori de tip FS-14, determindnd astfel nivelul oxigenarii fetale in timp real, pe
parcursul travaliului. Autoevaluarea comportamentului matern intrapartum cat si aprecierea
suportului profesional si uman oferit de personalul sanitar s-a realizat prin completarea unui
chestionar adaptat dupa Labour Agentry Scale.

Rezultate - Valoarea medie a FSpO, in faza latentd a travaliului a fost de 44.3 + 21.4%, in faza
activa a travaliului a scazut la 40.2 + 12.4%, iar cu 30 minute inainte de nastere am obtinut o
valoare maxima de 54%, cu o medie de 39.57 + 24.6%. Figura 2
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Figura 2. Distributia valorilor medii ale FSpO, (+ DS)

A fost apreciata valoarea predictiva a FSpO, atat pentru statusul de acidoza metabolica
decompensatd neonatalda (pH < 7.00 si BE >-12 mmol/l), cat si pentru acidoza metabolica
moderata, cu un prag critic pentru pH de 7.05 (pH < 7.05 si BE >-12 mmol/l). S-au calculat Se,
Sp, VPP si VPN obtinandu-se rezultate asemanatoare. Tabel 1

FSpO,vs. pH < 7.00 si BE > -12 mmol/I FSpO,vs. pH < 7.05 si BE > -12 mmol/|
Se=60.60% [0.519,0.692] Se=54.05% [0.452,0.629]
Sp=84.27% [0.778,0.907] Sp=83.53%  [0.769,0.901]
VPP=58.82% [0.501,0.676] VPP=58.82% [0.501,0.676]
VPN=85.23% [0.789,0.515] VPN=80.68% [0.737,0.877]

Tabel 1. Valoarea predictiva a FSpO, pentru un status acidotic neonatal

Puterea diagnostica a pulsoximetriei fetale pentru un status acidotic intrapartum a fost analizata
cu ajutorul curbei Receiver Operating Characteristics (ROC). Figura 3

ROC

FSpO, Se 1-Sp
25 0.121212 0.022472
28 0.393939 0.101124
30 0.606 0.1573
32 0.636363 0.177777
33 0.666666 0.191011
35 0.787879 0.269663
40 0.939394 0.516854
45 0.969697 0.741573

1-5p



Figura 3. Distributia pe curba ROC pentru valorile FSpO, la lotul studiat. in stinga,
valorile corespunzatoare axelor X (Se) si Y (1-Sp) pentru fiecare punct de pe grafic

Concluzie generala - Utilizarea pulsoximetriei permite identificarea nivelului de desaturare fetala
in travaliu, dar nu imbunatateste semnificativ predictia afectarii prognosticului neonatal.

Statusul oxigendgrii fetale in travaliul condus prin analgezie peridurali

Obiectiv - Determinarea valorilor saturatiei fetale in oxigen dupa administrarea terapiei
analgezice

Material si metoda - In perioada ianuarie-aprilie 2005 am initiat in Clinica Ginecologie 1 Cluj-
Napoca, un studiu longitudinal, prospectiv, observational incluzdnd 20 de paciente la care
travaliul a fost condus prin analgezie peridurala.

Rezultate - Anterior administrarii anestezicului, in 19 din cele 20 cazuri, FSpO, a avut valori de
peste 30%. Figura 4
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Figura 4. Valorile medii individuale ale FSpO; in cele 3 intervale de inregistrare

In intervalul de 0-10 minute dupa administrare se observa o scidere usoara a nivelului oxigenarii
fetale, fara a avea insa semnificatie statistica (p=0.25). Dupa aproximativ 20 de minute, odatd cu
instalarea analgeziei peridurale se constatd in majoritatea cazurilor o revenire a FSpO, apropiata
valorilor initiale (p=0.63). Figura 5
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Figura 5. Evolutia valorilor medii globale ale FSpO; (+ DS) pe parcursul inregistrarii

Concluzie generala - Cunoasterea oxigenarii fetale 1n travaliu poate imbunatati calitatea conduitei
obstetricale, fard a imbunatati Insd prognosticul neonatal.

Metode aditionale CTG - Electrocardiografia fetali

STAN (ST-analysis) este un sistem de inregistrare ce detecteazd parametrii CTG standard
(frecventa cardiaca fetala si activitatea uterind) si modificarile caracteristice hipoxiei in EKG-ul
fetal (Analiza ST). [197,198]

Analiza segmentului ST al EKG-ului in timpul testarii de efort este o tehnologie bine probata
ca si metoda de evaluare a functiei miocardice la adult. Similar cu aceasta, analiza EKG-ului
fetal aduce informatii despre abilitatea cordului fetal de a raspunde prin mecanisme
adaptative, in conditiile stresului intrapartum. Sensibilitatea miocardului la hipoxie
este similard cu cea a sistemului nervos, motiv pentru care aprecierea functiei miocardice ofera
indirect relatii despre afectarea neurologica fetala. [199]

Astfel, analiza segmentului ST se dovedeste a fi nu o alternativa la CTG ci o metoda
aditionala de apreciere mai corecta a evenimentelor intrapartum.

Obiectiv - Stabilirea valorii predictive a tehnologiei STAN la fetii cu traseu CTG de alarma.

Material si metoda - in perioada februarie 2007 - martie 2008 am initiat in Clinica Ginecologie I
Cluj-Napoca (centru tertiar, cu aproximativ 2000 nasteri/an), un studiu longitudinal, prospectiv,
observational. Dupa obtinerea aprobarilor comisiei etice locale si a consimtamantului informat
am inclus 1n studiu 32 de paciente. Pentru monitorizarea fetala s-a utilizat electrocardiograful
fetal STAN S31 (Neoventa Medical, Gothenburg, Sweden). Analiza automata a segmentului ST
si a raportului T/QRS raporta aparitia oricarei modificari conform protocolului de interpretare
STAN. Autoevaluarea comportamentului matern intrapartum cat si aprecierea suportului
profesional si uman oferit de personalul sanitar s-a realizat prin completarea unui chestionar
adaptat dupa Labour Agentry Scale.

Rezultate - Rezultatele obtinute arata o corelatie inalt semnificativa intre aparitia evenimentelor
ST si prezenta postpartum a acidozei metabolice decompensate (RR=15, 95%CT [1.93-116.45])



p=0.0007. Predictia unui deficit metabolic compensat este mult mai slaba si nesemnificativa
statistic (RR=1.73, 95%CI [0.87-3.46) p=0.19.

Valoarea de diagnostic a tehnologiei STAN a fost apreciata atit pentru statusul de acidoza
metabolicd decompensata neonatalda (pH < 7.00 si BE >-12 mmol/l) cat si pentru acidoza
metabolici compensatd (pH > 7.00 si BE >-12 mmol/l). S-a calculat Se, Sp, VPP si VPN
obtindndu-se de asemenea, rezultate semnificative in cazul acidemiei decompensate . Tabel 2

STANvs. pH <7.00 si BE >-12 mmol/l | STANvs. pH > 7.00 si BE > -12 mmol/l
Se=75% [0.578,0.637] Se=21.05% [0.452,0.629]
Sp=92.30% [0.798,0.945] Sp=92.30% [0.869,0.945]
VPP=60% [0.621,0.786] VPP=66.66% [0.781,0.566]
VPN=96% [0.349,0.675] VPN=61.53% [0.537,0.977]

Tabel 2. Valoarea predictiva a STAN pentru un status acidotic neonatal

In acest context, sansa unui fit cu evenimente ST pe parcursul travaliului, de a avea un status
acidotic decompensat la nastere este de 9 ori mai mare (LR+ = 9.75) spre deosebire de fetii cu
modificari ale complexului EKG, dar fara evenimente ST. Sansa de a avea un status acidotic
compensat este Tnsd mult mai scazuta (LR+ = 2.73).

Concluzie generala - Utilizarea simultand a monitorizarii CTG+STAN aduce informatii
importante privind raspunsul adaptativ fetal in travaliu. Scaderea incidentei acidozei metabolice
postpartum este direct influentatd de interpretarea corectd a evenimentelor ST 1n functie de
contextul clinic indidualizat.

DISCUTII GENERALE

Limitele actuale ale monitorizarii fetale intrapartum

Fiecare din metodele de monitorizare fetald introduse pana acum 1n practica par sa corespunda
unor anumite scenarii clinice. Informatia obtinuta este limitatd si depinde de mecanismul
fizipiopatologic investigat.

Coroborarea a doud sau mai multe metode de monitorizare pot creste sansa detectarii
evenimentului hipoxic dar, pe de alta parte, scad semnificativ complianta materna in travaliu.

Lipsa de omogenitate a trialurilor clinice care investigheaza valoarea clinicé a acestor metode a
condus la obtinerea unor metaanalize incomplete, cu rezultate nesemnificative statistic.

Pand cand practica clinicd va valida noi performante clinice este necesara o abordare
particulara a fiecarui scenariu clinic in scopul utilizarii celei mai potrivite metode de monitorizare
fetala.

De fapt, datele existente pana acum ne orienteaza tot mai mult, nu catre o metoda ideala ci, mai
degraba, citre stabilirea unei conduite obstetricale ca si un gold-standard de monitorizare fetala
intrapartum.



10.

CONCLUZII GENERALE

Stratificarea riscului anamnestic demonstreaza afectarea semnificativa a prognosticului
neonatal prin asocierea a cel putin doi factori de risc materni (fumat si dispensarizare
incorecta a sarcinii).

Fumatul, dispensarizarea incorecta si varsta materna sub 18 ani sau prezenta macrosomiei
fetale cresc semnificativ riscul inregistrarii unor trasee CTG de alarmd la debutul
travaliului.

Variabilitatea de bazd constanta de 5-10 batai/minut cu lipsa revenirii acesteia la valori
normale 1n primele 30 minute de monitorizare, precum si prezenta deceleratiilor variabile
s-au corelat semnificativ cu afectarea parametrilor de evaluare postpartum.

Riscul obstetrical individual, cuantificat conform datelor anamnestice, scade in prezenta
unui traseu CTG normal. Stratificarea si selectarea grupelor de risc trebuie realizata prin
coroborarea celor doud elemente — factori de risc anamnestici si CTG, in scopul elaborarii
unor modele de cuantificare a riscului total individual, adaptate la practica clinica.

Pentru obtinerea unui risc individual de afectare fetald intrapartum, este necesara
prezentarea vizuald si sugestiva a riscului total tinand cont de factorii de risc anamnestici
precum si de elementele variabile CTG. Reprezentarea grafica a scorului de risc
individual poate fi utilizatd ulterior in elaborarea unei strategii nationale de evaluare a
gravidei pe baza unor clase de risc obstetrical.

Evaluarea oxigenarii fetale prin pulsoximetrie intrapartum a ardtat o valoare prag a
FSpO, de 35% la lotul studiat pentru o sensibilitate a metodei de 78.8%, fara a fi
observate modificari semnificative in raport cu fazele travaliului.

Scaderea oxigenarii evaluata cu ajutorul pulsoximetriei fetale intrapartum nu s-a corelat
semnificativ cu statusul acidotic neonatal. Cu toate acestea, predictia afectarii fetale
intrapartum a FSpO; a fost superioara pentru un pH < 7.00 fata de un pH < 7.05.

in timpul analgeziei peridurale intrapartum, saturatia fetali in oxigen scade
nesemnificativ in primele 10 minute dupa administrarea analgezicului pentru ca, la 30
minute de la administrare, valoarea medie a FSpO, sa revina la valorile initiale. Aceasta
scadere a oxigenarii fetale nu influenteaza semnificativ parametrii de acidemie neonatala.

Utilizarea pulsoximetriei permite identificarea nivelului de desaturare fetald in travaliu,
poate influenta conduita obstetricala dar nu imbunatateste semnificativ predictia afectarii
prognosticului neonatal.

Predictia statusului acidotic decompensat postpartum este semnificativ imbunatatita prin
interpretarea corectd a analizei complexului EKG fetal intrapartum. Prezenta
evenimentelor ST nu influenteazd nsa riscul unui scor Apgar < 7 la 5 minute sau
necesitatea de supraveghere in NICU.
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Sansa unui fit cu evenimente ST pe parcursul travaliului, de a avea un status acidotic
decompensat la nastere este de 9 ori mai mare (LR+ = 9.75) spre deosebire de fetii cu
modificari ale complexului EKG, dar fara evenimente ST.

Utilizarea electrozilor fetali pentru monitorizarea fetala prin pulsoximetrie sau STAN nu
a afectat complianta pacientelor. Nu au fost observate complicatii materne sau fetale
legate de utilizarea celor doua noi metode de monitorizare.

Sentimentul de control matern in timpul nasterii nu a fost afectat prin utilizarea simultana
a doud metode de monitorizare fetala.
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INTRODUCTION

Currently available knowledge and experience generated major objectives that have to be
met by modern methods of fetal monitoring during labor:
- correct identification of fetuses at high risk of systemic defects due to hypoxic state, based on
the early identification of a hypoxic event and of fetal adaptation resources [263]
-exact identification of the moment when fetal adaptive mechanisms fail
- prevention of multisystemic fetal disorders characteristic of acute intrapartum hypoxic events
- use of less invasive methods able to provide continuous information on the state of the fetus in
uterus
- correlation with good positive predictability (Se, PPV) and negative predictability (Sp, NPV)
-ensuring good validity and reproducibility of the results obtained [264,265]
- decreasing the number of intrapartum obstetrical interventions [266]
- improving neonatal evaluation parameters (acid-base status, NICU monitoring)
- decreasing the incidence of neurological disabilities and other multisystemic disorders
diagnosed in the neonate or during childhood, which are known to require huge socioeconomic
efforts. [267]

Fetal cardiotocography

The increased incidence of acute hypoxic events supports CTG monitoring during labor
when maternal-fetal risk factors are present. The early and correct identification, since the onset
of labor, of pregnancies with high obstetrical risk is a difficult task.

CTG admission tests are carried out for 20 minutes at the onset of labor in most hospitals.
Patient monitoring in the delivery room is mainly justified by the changes produced by uterine
contractions in the uteroplacental flow. An initially abnormal tracing may indicate insufficient
placental resources and consequently possible fetal distress, thus enabling an early intervention.
Moreover, an initially normal CTG offers a certain degree of safety as far as fetal status at the
onset of labor is concerned. [80]

The validity of the initial CTG test directly correlated with neonatal acidemia parameters
in most studies. However, during any labor, there are risk factors that cannot be anticipated and
that may strongly influence the neonatal acid-base status. Under these circumstances, the
intrapartum obstetrical risk is broadly defined by various maternal and fetal factors that
intermingle and condition each other.

Obijective — Our study aimed to carry out a detailed analysis of the characteristic features
of the initial CTG tracing (baseline heart rate, beat by beat variability, presence of accelerations,
presence and aspect of decelerations) as well as to quantify obstetrical risk according to the
characteristics of the CTG tracing at the onset of labor.

Material and method — Between January and April 2008, 399 consecutive patients at the
1* Gynecology Clinic, Cluj-Napoca were included in the study after having given their informed
consent.

Results — The incidence of alarming or pathologic CTG tracings correlated with literature
data in the groups of patients with low obstetrical risk. In the absence of accelerations, the
occurrence of a constant baseline variability of 5-10 beats/minute, as well as its failure to return
to normal values in the first 30 minutes of monitoring, correlated statistically significant with the
presence of umbilical cord pathology RR 2.02 [1.27-3.22].

The presence of variable intrapartm decelerations correlated statistically significant with
umbilical cord pathology RR 1.93 [1.11-3.37].

The probability of a 5-minute Apgar score < 7 is 5 times higher in the presence of an
alarming CTG tracing with absent accelerations and variable decelerations.




The results of our research indicated a better correlation with neonatal parameters when
obstetrical risk (odds pretest - odds posttest) was assessed after corroborating anamnestic and
CTG data. The individual obstetrical risk, quantified according to anamnestic data, decreased
when a normal CTG tracing was present. Figure 1
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Figure 1. Probability of a 5-minute Apgar score <7 before and after CTG recording

General conclusion

Risk groups must be stratified and selected by corroborating anamnestic risk factors and
CTG in order to create patterns for quantifying the individual total risk adapted to clinical
practice.

Additional CTG methods — Intrapartum fetal pulse oximetry

The assessment of fetal oxygenation during labor has proved to be an accurate evaluation
parameter of the fetal acid-base status as it offered information regarding fetal condition in utero
in cases of suspicious CTG tracings.

Since the introduction of this method into current practice, the aim of clinical studies was
to understand correctly the information provided by fetal SaO, during labor. The enthusiasm of
using an accurate method of assessing fetal condition was completed by the objective outlook on
both the advantages and limitations of fetal pulse oximetry for establishing its diagnostic value
and clinical usefulness.

Objective — The study design was based on the hypothesis that in the case of a suspicious
(alarming) CTG tracing, the additional use of pulse oximetry may improve intrapartum fetal
monitoring.

Material and method — This study included 123 patients admitted to the Delivery Room,
whose intrapartum monitoring revealed the presence of alarming CTG tracings. A Mallinckrodt-
Nellcor N 400 fetal pulse oximeter with FS-14 sensors was used to monitor FSpO, values and
assess the level of fetal oxygenation in real time during labor. A questionnaire adapted from the
Labour Agentry Scale was used to self-evaluate intrapartum maternal behavior and assess the
professional and human support provided by the medical personnel.




Results — The average value of FSpO; in the early stage of labor was of 44.3 + 21.4%. It
decreased to 40.2 + 12.4% in the active stage of labor, while 30 minutes before birth a maximum
value of 54% was recorded, with an average of 39.57 + 24.6%. Figure 2
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Figure 2. Distribution of average FSpO, values (+ SD)

The predictive value of FSpO, was assessed in cases of decompensated neonatal
metabolic acidosis (pH < 7.00 and BE >-12 mmol/l) and moderate metabolic acidosis, with a 7.05
critical pH threshold (pH < 7.05 and BE >-12 mmol/l). Se, Sp, PPV and NPV were calculated and
similar results were obtained. Table 1

FSpO,vs. pH < 7.00 and BE > -12 mmol/l | FSpO,vs. pH < 7.05 and BE > -12 mmol/l
Se=60.60% [0.519,0.692] Se=54.05% [0.452,0.629]
Sp=84.27% [0.778,0.907] Sp=83.53%  [0.769,0.901]
PPV=58.82% [0.501,0.676] PPV=58.82% [0.501,0.676]
NPV=85.23% [0.789,0.515] NPV=80.68% [0.737,0.877]

Table 1. Predictive value of FSpO, for neonatal acidotic status

The Receiver Operating Characteristics (ROC) curve was used to analyze the diagnostic
accuracy of fetal pulse oximetry in cases of intrapartum acidotic status. Figure 3
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Figure 3. Distribution of FSpO, values on the ROC curve in the studied group. Left — values
corresponding to X (Se) and Y (1-Sp) for each point in the graph

General conclusion — Pulse oximetry is able to identify the level of fetal desaturation
during labor but does not significantly improve the prediction of neonatal prognosis.

Status of fetal oxygenation during labor with epidural anesthesia

Objective — To establish the values of fetal oxygen saturation after the administration of

analgesic therapy.

Material and method — A longitudinal, prospective, observational study on 20 patients
who received epidural anesthesia during labor was carried out between January and April 2005 at

the 1% Gynecology Clinic, Cluj-Napoca.

Results — Prior to anesthesia administration, FSpO, had values of over 30% in 19 out of

the 20 cases. Figure 4
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Figure 4. Average individual FSpO, values in the three recording intervals



A slight decrease in the fetal oxygenation level was observed 0-10 minutes after
administration (not statistically significant, p=0.25). After approximately 20 minutes, FSpO,
returned to initial values (p=0.63). Figure 5
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Figure 5. Evolution of average global FSpO2 values (+ SD) during recording
General conclusion — The assessment of fetal oxygenation during labor may improve the
quality of obstetrical management; however, it does not improve neonatal prognosis.

Additional CTG methods — Fetal electrocardiography

STAN (ST-analysis) is a recording system that detects standard CTG parameters (fetal
heart frequency and uterine activity) as well as hypoxic changes in the fetal ECG (ST analysis).
[197,198]

ST-segment analysis on ECG during effort testing is a well-known method of evaluating
the myocardial function in adults. Similarly, the analysis of the fetal ECG provides information
on the ability of the fetal heart to respond through adaptive mechanisms when intrapartum
distress occurs. The sensitivity of the heart to hypoxia is similar with that of the nervous system;
therefore, myocardial function assessment offers indirect information on fetal neurological
distress. [199]

Thus, ST-segment analysis proves not to be an alternative to CTG but an additional
method of assessing intrapartum events.

Objective — To establish the predictive value of the STAN technology in fetuses with
alarming CTG tracings.

Material and method - A longitudinal, prospective, observational study was carried out
between February 2007 and March 2008 at the 1% Gynecology Clinic, Cluj-Napoca (tertiary
center, with approximately 2000 births / year). After obtaining the approval of the local ethics
committee and the patients’ informed consent, 32 patients were included in the study. The STAN
S31 fetal electrocardiograph (Neoventa Medical, Gothenburg, Sweden) was used for fetal
monitoring. The automatic analysis of the ST-segment and the T/QRS ratio reported the
occurrence of changes according to the STAN reading protocol. A questionnaire adapted from the
Labour Agentry Scale was used to self-evaluate intrapartum maternal behavior and assess the
professional and human support provided by the medical personnel.

Results — The results obtained show a highly significant correlation between the
occurrence of ST events and the presence of postpartum decompensated metabolic acidosis
(RR=15, 95% CI [1.93-116.45]) p=0.0007. The prediction of compensated metabolic deficiency




was weaker and not statistically significant (RR=1.73, 95% CI [0.87-3.46) p=0.19.

The diagnostic value of the STAN technology was assessed in both decompensated
neonatal metabolic acidosis (pH < 7.00 and BE >-12 mmol/l) and compensated metabolic
acidosis (pH > 7.00 and BE >-12 mmol/l). Se, Sp, PPV and NPV were calculated. Significant
results were obtained in decompensated acidemia. Table 2

STANvs. pH <7.00 and BE > -12 mmol/I STANvs.pH > 7.00 and BE >-12
mmol/I
Se=75% [0.578,0.637] Se=21.05% [0.452,0.629]
Sp=92.30% [0.798,0.945] Sp=92.30% [0.869,0.945]
PPV=60% [0.621,0.786] PPV=66.66% [0.781,0.566]
NPV=96% [0.349,0.675] NPV=61.53% [0.537,0.977]

Table 2. Predictive value of STAN for neonatal acidotic status

In this context, the likelihood of a fetus with ST events during labor to present
decompensated acidotic status at birth is 9-fold higher (LR+ = 9.75) compared with fetuses with
changes in the ECG complex but without ST events. However, the likelihood of compensated
acidotic status is significantly lower (LR+ = 2.73).

General conclusion — The simultaneous use of CTG + STAN monitoring supplies
additional information regarding the adaptive response of the fetus during labor. The decrease in
the incidence of postpartum metabolic acidosis is directly influenced by the correct interpretation
of ST events according to each particular clinical context.

GENERAL DISCUSSIONS

Current limitations of intrapartum fetal monitoring

Each method of fetal monitoring introduced in clinical practice seems to correspond to
certain clinical scenarios. The information obtained is limited and depends on the
physiopathological mechanism investigated.

When two or more monitoring methods are corroborated, the likelihood of detecting a
hypoxic event increases, although, on the other hand, maternal compliance during labor decreases
significantly.

The insufficient homogeneity of clinical trials that investigate the clinical value of these
methods has led to incomplete meta-analyses without statistically significant results.

Until clinical practice validates new clinical performances, individual approaches to each
clinical scenario are required for using the most appropriate fetal monitoring methods.

In fact, existing data do not point towards an ideal method but rather towards an
obstetrical management as gold standard in intrapartum fetal monitoring.

GENERAL CONCLUSIONS

14. The various degrees of anamnestic risks demonstrate that neonatal prognosis is
significantly influenced by the association of at least two maternal risk factors (smoking
and improper antenatal care).

15. Smoking, improper antenatal care, maternal age under 18 years or the presence of fetal
macrosomia significantly increase the risk of alarming CTG tracings at the onset of labor.
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Constant baseline variability of 5-10 beats/minute that fails to return to normal values
within the first 30 minutes of monitoring, as well as the occurrence of variable
decelerations correlated significantly with changes in postpartum evaluation parameters.

The individual obstetrical risk, quantified according to anamnestic data, decreases when a
normal CTG tracing is present. Risk groups must be stratified and selected by
corroborating anamnestic risk factors and CTG in order to create patterns for quantifying
the individual total risk adapted to clinical practice.

In order to obtain the individual risk of intrapartum fetal distress, a visually suggestive
presentation of the total risk is required according to anamnestic risk factors and variable
CTG elements. The graphic representation of the individual risk score may be
subsequently used to create a national strategy of evaluating pregnant women based on
obstetrical risk classes.

The evaluation of fetal oxygenation through intrapartum pulse oximetry showed a 35%
threshold value of FSpO, in the studied group for a 78.8% sensitivity of the method,
without significant changes during the labor stages.

The decreased oxygenation evaluated with the help of intrapartum fetal pulse oximetry
did not correlate significantly with the neonatal acidotic status. However, intrapartum
changes in FSpO, mainly occurred in cases of a pH < 7.00 compared to a pH < 7.05.

During intrapartum epidural anesthesia, fetal oxygen saturation decreases insignificantly
within the first 10 minutes after analgesic administration while 30 minutes after
administration the average FSpO, value returns to initial values. This decrease in fetal
oxygenation does not significantly influence neonatal acidemia parameters.

Pulse oximetry is able to identify the level of fetal desaturation during labor; it may
influence obstetrical management but does not significantly improve the prediction of
neonatal prognosis.

The prediction of postpartum acidotic status improves significantly when the analysis of
the fetal ECG complex is interpreted correctly. However, the occurrence of ST events
does not influence the risk of a 5-minute Apgar score <7 or the need for monitoring in
NICU.

The likelihood of a fetus with ST events during labor to have decompensated acidotic
status at birth is 9-fold higher (LR+ = 9.75) compared with fetuses with changes in the
ECG complex, but without ST events.

The use of fetal electrodes for fetal monitoring through pulse oximetry or STAN did not
interfere with patient compliance. Maternal or fetal complications related to the use of the
two new monitoring methods were not observed.

The feeling of maternal control during labor was not influenced by the simultaneous use
of two fetal monitoring methods.
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